V.3.3-API -G N CI NCI NNATI (OHRFC) API - RUNOFF OPERATI ON

ldentifier: API-CIN

Application: All Prograns

Description: This Operation cal cul ates Antecedent Precipitation
I ndi ces (API') and runoff amounts for given runoff zones.

APl values are daily and runoff amounts are 6 hourly. |Input data are
zonal rainfall/melt, synthetic tenperature and snow water-equi val ent
anounts. A technical description of the Cincinnati API-Runoff
Procedure is given in Chapter 1.3 of the User's Mnual

Speci al provisions of this Operation include:

1. The minimum period for which the Operation can be executed is 1
day. Operationally the day ends at 12Z.

2. The data time interval for rainfall/nmelt, tenperature and
runoff is fixed at 6 hours.

3. Input values of water-equivalent are daily val ues.

4. Initial carryover values may be specified by the user when the
Operation is initialized for a runoff zone. These val ues
i nclude the storm period counter, stormtotal rainfall/nelt,
storm Al, stormtotal runoff, current API, current Al, current
wat er - equi val ent, current average air tenperature, current
uncorrected synthetic tenperature and the current synthetic
tenperature(corrected). |If default carryover values are used,
the stormperiod counter is initially set to 4, the current
average tenperature to 50.0, the current uncorrected and
corrected synthetic tenperature to 51.0 and the rest of the
val ues to O.

5. The 24 hour rainfall/nelt is stored with the carryover for
di spl ay purposes. This value is always set to zero when a
runoff zone is initialized.

6. The option is available to allow the user to request output

time series containing current APl and/or adjusted storm Al
val ues.

Devel oped by: Ohi o Ri ver Forecast Center

Al l owable Data Tine Interval: 6 hours

Time Series Used: Tinme series used in this Operation are as foll ows:
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Form of Data M ssi ng
Qut put Ti me Val ues
General Type Dm Units Use Required T.S. Interval Allowed
Rai nfal | / mel t L VM I yes n/ a 6 hrs no
WAt er L VM I yes n/ a 24 hrs no
equi val ent
Tenperature TEVMP DEGC I yes n/ a 6 hrs no
Runof f L VM @] yes Repl aces 6 hrs no
API L VM @] no Repl aces 24 hrs no
Al DLES R @] no Repl aces 24 hrs no

| nput Card Sunmary:

I nput cards required for the peration are as

foll ows:
Card For mat Colums Contents
1 6A4 1-24 Runof f zone nanme

| 6 25-30 Runof f zone number (not used by the
Operation - for external use only)

15 31-35 Alternate zone nunber (not used by the
Operation - for external use only)

15 36-40 Latitude in degrees and minutes of the
centroid of the runoff zone; range is
3515 t hrough 4230

15 41- 45 Longitude in degrees and m nutes of the
centroid of the runoff zone; range is
7745 t hrough 8930

F5.1 46-50 Al adjustnment factor (in tenths); range
is -4.0 through 4.0; default value is
0.0

F5.1 51-55 Synthetic tenperature adjustnment factor
(units of tenths degree DEGF); range is
-30.0 through 30.0; default value is 0.0

F5. 2 56- 60 Precipitation recession factor
(hundredths) applied to 24 hour
precipitation at end of hydrol ogic day;
range is 0.50 through 1.00; default
value is 0.90

F5. 2 61-65 APl recession factor (in hundredths)
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Card For mat Col ums Contents

0.90

2 F5. 2 1-5 APl recession factor with snow (in
hundredt hs) applied to today's begi nning
APl ; range is 0.50 through 1.00; default
value is 0.90

F5. 2 6-10 Wat er - equi val ent (units of hundredths of
an I N) above which APl recession factor
with snow is used; range is 0.00 through
12.00; default is zero

15 11-15 CQutput APl and/or adjusted stormAl tine
series indicator; if blank (zero), API
and Al time series are not generated; a
positive value triggers reading of Card
4 with the tine series identification

15 16- 20 | nput carryover indicator; if blank
(zero) no initial carryover values are
read; any positive value will read Card

5 with actual carryover val ues

3 15 1-5 Data time interval of rainfall/nelt,
tenperature and runoff tinme series
(units of HR); current version requires
a data time interval of 6 hours; default
value is 6 hours

2X, 2A4 8-15 Internal identifier of rainfall/nelt
tine series

1X, A4 17-20 Data type code of rainfall/nmelt tine
series

2X, 2A4 23-30 Internal identifier of runoff tine
series

1X, A4 32-35 Data type code of runoff tine series

2X, 2A4 38-45 Internal identifier of water-equival ent
tine series

1X, A4 47-50 Data type code of water-equivalent tine
series

2X, 2A4 53-60 Internal identifier of tenperature tine
series

1X, A4 62- 65 Data type code of tenperature tine
series

Card 4 is optional and required only if APl and/or Al time series
are to be generated. The output APl and/or Al tine series
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Card For mat Col ums Contents

i ndi cator (colums 11-15 of Card 2) nust contain any positive
value if Card 4 is to be read.

4 X, 2A4 8-15 Internal identifier of APl tine series;
blank if no tine series desired.

1X, A4 17-20 Data type code of APl tinme series; blank
if no tine series desired

2X, 2A4 23-30 Internal identifier of adjusted storm Al
time series; blank if no tine series
desired

1X, A4 32-35 Data type code of Al tinme series; blank
if no tinme series desired.

Card 5 is optional and required only if actual carryover val ues
are to be input. The input carryover indicator (colums 16-20 of
Card 2) nmust contain any positive value if Card 5 is to be read.
If any values are entered, all nust be entered.

5 15 1-5 Storm period counter; range 0 - 4
F5. 2 6-10 Stormtotal rainfall/melt (units of IN);
range 0.00 - 50.00
F5.1 11-15 Adjusted stormAl; range 1.2 - 7.6
F5. 2 16-20 Stormtotal runoff (units of IN); range

0.00 - 50.00

F5. 2 21-25 APl value at the end of the previous day
(units of IN); range -4.00 - 4.00

F5.1 26-30 Adjusted Al at the end of the previous
day; range 1.2 - 7.6

F5. 2 31-35 Water equivalent for the previous day
(units of IN); range 0.00 - 20.00

F5.1 36-40 Average air tenperature for the previous
day (units of DEGF); range -20.0 - 105.0

F5.1 41-45 Antecedent tenperature (uncorrected
synthetic tenperature) at the end of the
previous day (units of DEGF); range 15.0
- 100.0

F5.1 46-50 Corrected synthetic tenperature at the

end of the previous day (units of DEGF);
range 15.0 - 100.0

Sanple Input and Qutput: Sanple input is shown in Figure 1. Sanple
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output fromthe paranmeter print routine is shown in Figure 2. There
is no execution routine output.

Error

Messages: The error nmessages generated during the setup step

for this Operation and the corrective neasures to take are as
foll ows:

1.

**ERROR** | LLEGAL RUNOFF ZONE NUMBER:  XXXX
LIMTS ARE... 101 THROUGH 4092

Action: Correct the zone nunmber and change Card 1.

**ERROR** | LLEGAL INITIAL Al ADJ FACTOR: X X
LIMTS ARE... -4.0 THROUGH +4.0

Action: Select correct Al adjustment factor and change Card 1.
**ERROR** | LLEGAL Tl ME STEP (DELTA-T): XX
VALUE MUST BE 6 HOURS. |F LEFT BLANK OR ZERO,
DEFAULT IS 6 HOURS.

Action: Either punch a value of 6 hours or |eave field blank on
Card 2.

**ERROR** | LLEGAL LATI TUDE:  XXXX
LATI TUDE MUST BE BETWEEN 3515 AND 4230 (DEG M N)

Action: Correct the latitude (deg m n) and change Card 1.

**ERROR** | LLEGAL LONG TUDE:  XXXX
LONG TUDE MJUST BE BETWEEN 7745 AND 8930 (DEG M N)

Action: Correct the longitude (deg nmn) and change Card 1.
**ERROR** | LLEGAL PRECI P RECESSI ON FACTOR: X. XX

LIMTS ARE... 0.50 THROUGH 1. 00

DEFAULT IS 0. 90

Acti on: Sel ect correct precipitation recession factor and
change Card 1.

**ERROR** | LLEGAL API RECESSI ON FACTOR:  X. XX
LIMTS ARE... 0.50 THROUGH 1. 00
DEFAULT IS 0. 90
Action: Select correct APl recession factor and change Card 1.

**ERROR** | LLEGAL APl RECESSI ON FACTOR (SNOW: X XX
LIMTS ARE... 0.50 THROUGH 1..00

Action: Select correct APl recession factor for snow and change
Card 2.

**ERROR** | LLEGAL CRITERI A WE TO USE APl RECESSI ON FACTOR W TH
SNOW PACK:  XX. XX
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10.

LIMTS ARE... 0.00 THROUGH 12. 00
Action: Select correct criteria WE and change Card 2.

**ERROR** | LLEGAL | NI TI AL CARRYOVER VALUE
ONE OF THE FOLLOW NG VALUES IS QUTSIDE LIMTS:

COITEM LIMTS VALUE PUNCHED
NEWSTM 0 - 4 XX
RANCO 0 - 50.00 XX XX
Al CO 1.2 - 7.6 X. X
ROCO 0 - 50.00 XX. XX
API -4.00 - 4.00 XX XX
Al 1.2 - 7.6 X. X
V\E 0 - 20.00 XX XX
AVGT -20.0 - 105.0 XXX, X
AT 15.0 - 100.0 XXX, X
TC 15.0 - 100.0 XXX, X

Action: Determ ne which of the carryover values is incorrect
and change Card 5. |If the input carryover indicator
(colums 16-20 of Card 2) is blank (zero), no Card 5
shoul d be punched.

Carryover Transfer Rules: During the carryover transfer process for

this Operation, the followi ng rules are applicable:

1.

No checks for the validity of the paranmetric or carryover data
are made during the transfer process.

No alteration of the carryover data is required during the
transfer process.

Punched Card Rul es: When punching input cards for this Operation,
the following rules are applicable:

1.

The format of punched cards is identical to those described in
the I nput Card Sunmary of this docunentation

No checks for the validity of the paranmetric or carryover data
are made during the punching process.

The data tinme interval of the rainfall/nelt and runoff tine
series used by this Operation will always be punched as a val ue
of "6'. This is true even if the value was defaulted during the
ori gi nal setup.

Carryover values may be defaulted if desired and Card 5 for each
runoff zone will not be punched. The input carryover indicator
(colums 16-20) of Card 2 will correspondingly be punched with a
zero val ue.
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Figure 1. Sanple card input for Operation CHANLOSS

- Colum -

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
e
APl -CI N FTVWNE
FORT WAYNE PAVERTI N 3105 0 4124 8506 -0.1 -5. 0.90 0.90
0.9010. 00 0 0

6 FTWNE RAIM FTWNE I NFW FTWNE SV FTVWNE MAT

Figure 2. Sanple output from Qperati on CHANLOSS print paraneter

routine
Kk kKKK KKK KKK KK A KKK Kk
API - CI N OPERATI ON NAME=FTWNE PREVI OUS NAME=
Kk kKKK KKK KKK KK A KKK Kk
ZONE NAME: FORT WAYNE PAVERTI N ZONE NUMBER: 3105 ALT ZONE NUMBER: 0
LATI TUDE: 4124 LONGI TUDE: 8506
Al ADJ FACTOR: -0.1 TC ADJ FACTOR: -5.0
PRECI P REC FAC: 0.90 AP REC FAC: 0.90
AP SNOW REC FAC: 0.90 WE REC CRI TERI A: 10. 00
OUTPUT TS FLAG: 0 C/ O | NPUT FLAG: 0

TI ME SERI ES USED BY THI' S OPERATI ON. .

CONTENTS TS |I.D. TYPE TI ME | NTERVAL
RAI NFALL/ MELT FTWNE RAI M 6 HOURS
RUNOFF FTWNE I NFW 6 HOURS
WATER EQUI VALENT FTWNE SWE 24 HOURS
TEMPERATURE FTWNE MAT 6 HOURS

CARRYOVER VALUES. .

DEFAULT VALUES WERE USED.
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